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ON AN IMPROVED TURN TABLE. 

I n  the construction of Turn Tables three leading principles have 
been followed ; either the bearing has been on the centre only, with no 
bearings at the circumference, or with bearings a t  the  circumference 
and none at  the centre; or a combination of these two modes has been 
adopted by allowing the weight to rest in part upon the centre, and in  
part upon the bearings or rollers a t  the circumference; this last con- 
struction has been most frequently adopted. Most of the turn tables 
first laid down on railmays were made to rest on fixed rollers, as Fig. 1, 
Plate 29, for the sake of economy ; but although fixed roller turn tables 
are the cheapest kind in  first cost, and were much used on the first 
railwsys made, live roller tables have been geiierally adopted latterly, 
from the  greater ease with which they turn ;--as in  the fixed roller 
turn table the weight bears on the axle of the roller, producing rubbing 
friction, but in  the lire roller table i t  bears upon the circumference of 
the roller, producing only a rolling action without any rubbing friction, 
except in the guiding ring. Some fixed roller turn tables have how- 
ever of late been constructed, with much larger rollers than those for- 
merly used, which has the effect of perceptibly lessening the friction; 
but these tables seldom continue long in good worlring order, in conse- 
quence of the rollers indenting the top table. This is an objection to 
ahicli all roller turn tables are subject, but those with fixed rollers 
most especially, from the top table always resting upon the rollers in  
these, in  the same position, thus receiving the pressure always on the 
same points ; and as the amount of surface in  contact between them is 
very small, (see Fig, 2, )  thc whole m o u n t  of surface in  contact be- 
tween the surface of the rollers and the top table being not more than 
three square inches, as shown, i f  so much, the rollers soon wound the 
under surface of the top table, so that the latter becomes indented over 
every roller. As soon as this takes place, considerably more power has 
to be exerted to turn carriages upon them, as the resistance to be over- 
come is greatly increased by the whole weight having to be lifted out 
of each of the hollows formed from the above cause. 
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But in addition to the increase of friction occasioned by these inden- 
tations, they cause also great unsteadiness, making the table rock, and 
thus clatter and hammer against the rollers as each pair of wheels 
passes on and o f f  its two opposite sides. This deteriorating action goes 
on to a greater or less extent in almost all roller tables, often occasioning 
the top to break, if it  is not very strongly made ; this rocking is often 
greatly increased, and occasionally entirely originates, from the centre 
pin being too tightly screwed down, so as to take the weight entirely off 
the rollers on one side of the table, 

This defect has led to the construction of turn tables with a centre 
pin that acts merely as a centre guide, without taking any weight. 
Turn tables of this class, i f  made with radiating rollers, have the advan- 
tage of remaining very solid for a time after they arc: put in, but 
frequently this is not of long continuance, for all roller turn tables are 
unsteady, if the rollers are not all correctly turned to  the same diameter, 
and cottered or screwed up exactly to the same distance from the centre ; 
each roller being a portion of a cone, its outside diameter is greater 
than its inside, and if either of the rollers is screwed up too tightly, the 
table rides on it. This is sometimes occasioned after a few months’ 
wear, by the pressure of the table top continually exerting a force 
tending to drive the rollers upon which it rests outw;trds, which is sure to 
be the effect if eilher of the nuts that screw them up becomes slack. This 
pressure tending to force the rollers off the roller-path, causes consider- 
able friction against the guide ring a t  the boss of every roller, and 
is one cause of the heaviness with which even live roller turn tables 
work, causing railway labourers in goods stations, whenever they have 
the chance, to wrench them round by horse-power. 

I n  an improved construction of roller turn tables extensively 
adopted, the weight of the table top is nearly counterbalanced by a 
weighted lever, which constantly tends to lift the centre pin without 
actually doing so, making the table much easier to turn, by diminishing 
proportionately the pressure on the rollers ; the rollers also are not 
fixed as in common turn tables, but in  an inclined position, as shown 
in Fig. 3, with their upper surfaces level, for the purpose of preventing 
the level of the table top from being disturbed by the surge of carriages 
passing over. I n  some turn tables the rollers have been made with 
rounded edges, as in Fig. 4, and level roller-paths, with the view of 
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lessening the friction of turning, and increasing the steadiness of the 
table by resting it on a plane instead of a cone ; but these rollers have 
not been found to be durable, and the roller-path becomes worn hollow 
by them. A more successful plan for diminishing the friction has 
been the use of spherical balls instead of rollers, (shown in Fig. 5 , )  
travelling round in a live ring, to prevent the balls from rolling off, but 
allowing them room to shift their position on the roller-path as they 
move round, which prevents them from wearing the roller-path into 
grooves; and as the balls travel in a circle, sometimes in one direction 
and sometimes in the contrary direction, they continually present a 
fresh portion of their surface for the bearing, which preserves them 
from being worn unequally. 

There is one objection to these tables, but which applies still more 
strongly to roller turn tables, namely, the extreme difficulty of turning 
them in frosty weather, when the dirt on the rollers and roller-paths 
becomes frozen ; horse-power is then often required to stir them, or a 
fire has to be lighted to thaw the congealed mud collected on them. 

Ceutre bearirig turn tables are practically free from this objection, and 
also from tlie one before referred to, namely, the bearing surface becom- 
ing indented, from the smallextent of surface in contact with the rollers. 
A turn table of this class is shown in Figs. 6 and 7, Plate 89, of which 
many are in use. I n  these the who!e weight is carried by the centre 
pivot or ball; any side pressure resulting from the weight to be 
turned not being balanced exactly upon the centre, being carried by the 
two sets of horizontal rollers A A that travel with the top table round 
tlie centre pillar B B, and are fixed to the jacket C C. 

This description of turn table has two important advantages ;- 
Great ease in turning and smoothness of motion, and great durability, 
numbers of them having continued in use for many years without 
requiring any repairs. The ease with which they turn is owing to the 
great leverage obtained by the power being applied at the circumfer- 
ence of the table, and to tlie resistance being confined to the centre 
ball and the rollers round the centre pillar, instead of being at the 
circumference as in roller tables, in which it acts at nearly as great a 
leverage as the power. So that while no leverage is obtained when 
the power is applied in turning a carriage at the outer edge of a roller 
table, a leverage of 14 to 1 is gained in a centre bearing turn table, 
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constructed as shown in Figs. 6 and 7 ,  even if half the resistance be 
supposed to take place at the horizontal rollers, and only half a t  the 
eentre pin. 

Centre bearing turn tables as usually constructed have mosc of 
them two defects; namely, great extra cost of foundations, and un- 
steadiness and lielhity to deflect ; the last being the most serious defect, 
which renders them objectionable for any situation where much traffic 
is likely to  pass over them. Their deflection upon trains passing over 
them being caused by the whole of the weight of each carriage acting 
a t  a great leverage to strain the working parts of the table while run- 
ning on and off. To meet this defect, a number of supplementary rollers 
have usually been fixed at the circumference, (see D D, Fig. 6,) for the 
purpose of catching the weight an2 preventing any undue deflection 
when the weight is passing on and off the edge of the table, these 
rollers being fixed a little below the level of the table top, so as not 
to touch the top and come into action until the top gives way by 
deflection, or by canting on one side. This plan has however the 
objection of being unmechanical, as it implies a certain degree of failure 
in  the machine before it can come into full operation. 

The unsteadiness of the centre bearing turn tables described 
above may be considered as the principal cause of their disuse, not- 
withstanding their superiority over roller tables in  ease of turning ; 
another cause being the expense and depth of the foundations requisite. 
The object of the present paper is to describe an improved plan of con- 
struction, that will remove these defects. 

A Turn Table upon the improved plan is shown in Figs. 8 and 9, 
Plate 30 ; the action of which is as tollows :-The centre pillar, A, is 
fixed on a block of stone or other suitable foundation, within which is 
fixed a toggle-joint or other lever, RB, which is connected with the 
centre pin C as shown : by means of this the turn table is raised when 
wanted for use, the lever then assuming the position shown by the 
dotted liues 1) D. The drawing shows the table not in use, the weight 
a t  such times being all carried on the outer ring EE, at  the periphery 
of the table, and none upon the centre pin. By this means the table is 
made quite steady and solid, and not likely to be injured by trains pass- 
ing oyer i t  ; whereas, as soon as the centre pin or pivot is made to 
rise by means of the lever B assuming the position shown by the dot- 
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ted lines D D, which is worked into this position by means of a rod 
connecting it with another lever or toggle-joint F, forming one of the 
catches of the table, the turn table top is raised off the outer ring 
and may be turned with great facility, the weight then resting entirely 
on the centre pin or pivot BC. 

Provision is made, as in other centre bearing tables, for the weight 
of the table not being equally poised on the centre, by horizontal rollers 
GG, which carry the side pressure, and serve by their contact with the 
centre pillar A to preserve the turn table in a level position while 
rising and while in use. When the turn table is no longer required it 
is again made solid by the handle M of the lever F, which forms one 
of the catches, being lowered into its original position. 

Figs. 10 and 11 show another mode of construction, by which the 
same result is obtained of supporting the table top by its circumference 
whei~  out of use, and upon its centre when in use. The action of the 
lever BB in this table is merely to raise the table sufficiently to disen- 
gage the blocks H 3 .  When the table is not in use the lever is in the 
position shown at  BB, but as soon as i t  is necessary to turn a carriage, 
the table top is eased off the four blocks II H at the circumference, un- 
der the main line rails, by being raised f f im f to gths of an inch by 
the action of the knuckle-joint lever F ; by chis time the stua I. which 
is fixed upon the long lever BB, having traversed to the end of the slot 
in which it works, carries the rod K with it, thus withdrawing the'four 
blocks H H from under the outer ring E E. The long lever is now a t  
the position shown in the drawing, or a t  the bottom of its stroke ; the 
centre joint of the knuckle-joint lever F has now passed from olie 
side of the centre line of the table to the other. The table top is 
exactly a t  the same level when the long lever is a t  the bottom of its 
throw as when it is a t  its top ; the difference being that when the long 
lever is up  as shown by the dotted lines DD, the table top is supported 
entirely a t  its circumference on the four blocks, which may be made of 
any convenient size ; and while it is down the weight is on the centre 
pin C, when carriages may be turned with ease and rapidity. By 
means of the stud I traversing the slot in the rod K during the first 
part of the motion, the table top is eased off the bearing on the blocks 
H H, before the rod K is set in motion to withdraw the blocks ; and 
by the same means, in lowering the table, time is allowed for the blocks 
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to be pushed home before the table top is lowered upon them, so that 
the blocks are relieved from the weight whilst they are being moved. 
Fig. 11 is a plan of this turn table, showing the position of the long lever 
BB, and the horizontal rollers GG, that work round the centre pillar A. 
At the end of the lever L a weight is fixed to balance the weight of 
the table top to within a few cwts. ; the balance weight not being made 
heavy enough to raise the table top without the exertion of a slight 
pressure on  the handle M. Other modifications of this improved table 
might be described, but as the principle in them all is the same, viz., 
to carry the weight upon thecentre pin when the table is being used, 
and upon the Circumference when not in use, i t  is not necessary in the 
present paper to do so. 

This mode of construction insures a solid turn table, one very easy 
to  turn, and a very durable one ; the working parts do not get deterio- 
rated by the passing of trains, and are so placed that dirt cannot collect 
upon them ; the extent of bearing surface at  the circumference is greatly 
increased and prevented from becoming indented as in roller tables ; a 
smooth and easy motion is obtained by turning entirely upon the centre, 
as no inequality of bearing surfacc has to be overcome ; also Iess oil is 
consumed for the centre bearing than for rollers, and the working 
parts are more easily oiled. I n  roller tables an increased load increases 
greatly the resistance to turning, and after some years’ wear they work 
more heavily ; but in centre bearing tables much less difference is 
experienced. Also, the cost of foilndation, instead of being more, is 
rather less t h m  that required for roller turn tables with a live ring 
and rollers, as a continuous ring of masonry is not required round 
the circumference, but only six or eight blocks of stone, one under 
each arm of the centre pillar, in addition to the centre stone, which is 
required in both descriptions of turn tables. 

Mr. WOODHOUSE inquired whether any of the tables had been put 
down, and where they were at  work ? 

Mr. LLOYD replied that none of the plan with the lever had been 
put to work yet, the first one was not yet ready for trial ; but a con- 
siderable number (about 60) of the first plan, without the lever, were 
at work very satisfactorily, many of them on the Syston and Peter- 
borough line. They answered very well for goods stations, but not for 
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the main line, because they deflected too much at the outer edge for 
trains to run over them ; they were found to keep in order very well, 
and some of them had been I 0  years a t  work. 

Mr. GIBEVJNS thought there might be found a difficulty in getting 
the blocks to slide in  always to their places under the table top, in the 
proposed 1 ifting table. 

Mr. LLOYD observed that there was only about 1 cwt. left un- 
balanced of the weight of the table top, so that there was very little 
work for the lever t o  do in lifting the top to the extent that mas re- 
quired for liberating the blocks, and pushing them into their places 
again. The whole weight of the top might be 3 tons for a 12 feet 
table, but it was nearly all balanced by the xeighted lever, so that little 
more than the friction had to be overcome in lifting the top ; the table 
was not lifted with a carriage on, a9 in previous plans of lifting tables, 
and was only to be lifted in the act of making it solid for the main line 
to let trains run over it, and in setting it free again, but was not lifted 
in the process of turning. The  table top was only to be blocked for 
main line trains to run over, and was to be left free without supports 
a t  the circumference when turning and whilst carriages were pushed on 
and off the table for turning. 

Mr. COWPER thought the height between the upper and lower rollers 
where they bore against thr, centre post was so small (making a great 
leverage a t  the circomference of the tahle), that a small play in the 
rollers would cause a considerable deflection at the edge of the table ; 
so tbat it appeared liable soon t o  get ont of level with carriages run- 
ning on and off, if the top were not always blocked solid. 

Mr. LLOYD replied that  the rollers a t  top and bottom had the means 
of ready adjustment by screws, and no difficulty had been found in  the 
tables at work, though they had no bearing at the circumference, while 
carriages and waggons were constantly being run on and off for turning. 
The only injurious deflection arose when trains of carriages passed 
over them ; all those laid down were 12 feet diameter. 

Mr. SAYPSON LLOYD observed that the centre post tables were found 
to have very little wear, and worked quite successfully ; some o f  them had 
been i n  work 10 years without any bearing at  the circumference ; the  

*An error in the position of the balance-weight in the drawing of Fig. 9, pointed out by 
some of the members, has been corrected in the engraving. 
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deep pillar engine tables had lasted very well for many years. The 
sliding blocks and lifting motion was a recent invention, for the object 
of making the table solid in the main line, when trains had to run 
over. 

The CHAIRMAN remarked that in another plan of turn table, wedges 
were employed to make the top solid for the main line. 

Mr. WOODHOUSE said that four wedges were pushed in by a lever1 
one under each line of rails, to give an additional bearing when the 
trail1 passed over. He found the tables with live rollers answered 
much better than fixed rollers in goods warehouses and stations ; the 
fixed roller tables worked very stiff. 

Mr. LLOTD observed that the tables with a centre bearing only had 
an advantage in keeping all the working surfaces clean ; the roller-path 
in ordinary tables was exposed to get dirty, increasing the resistance to 
turning. 

The CHAIRMAN proposed a vote of thanks to Mr. Lloyd for his 
paper, vbich was passed ; and expressed a wish for the results to  be 
communicated of the practical working of the new turn table. 
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The following paper, by Mr. John Rolinson, of Brierley Hill, mas 
then read :- 
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